Abnormal interactions of embryonic mouse trisomy 16 heart fibroblasts with extracellular matrix components in vitro.
Trisomy 16 mice have cardiovascular abnormalities thought to arise from altered development and maturation of the cardiac cushions. Cell-cell and cell-extracellular matrix (ECM) interactions play critical roles in heart morphogenesis. To begin to examine the potential involvement of cell-ECM interactions in abnormal trisomy 16 heart development, fibroblasts were isolated from normal and trisomy 16 embryonic mouse hearts. Behavior of these cells was compared in bioassays involving cell-ECM interactions including cell attachment and collagen gel contraction. Significant differences in cell-ECM interactions were found between fibroblasts isolated from normal and trisomy 16 embryonic hearts. Trisomy 16 cells attached poorly to collagen and laminin compared to normal fibroblasts. Trisomy 16 heart fibroblasts also contracted collagen gels less effectively than normal heart fibroblasts. Cell-ECM interactions are largely mediated by ECM receptors of the integrin family. Expression of beta 1 integrins was examined at the mRNA and protein levels in normal and trisomy 16 fibroblasts. Analyses of integrin expression indicated the pattern of integrins produced by normal and trisomy 16 fibroblasts to be similar. These results indicate that fibroblasts isolated from embryonic trisomy 16 mouse hearts interact with several ECM components including collagen and laminin less efficiently than fibroblasts from normal mouse embryos. As cell-ECM interactions play significant roles in cardiac cushion development, abnormal interactions may contribute to defective atrioventricular septal morphogenesis in the trisomy 16 mouse.